I. INTRODUCTION
The rising sea level now poses a greater threat to big and medium-sized coastal cities. In the past 100 years, the sea level rose about 10 to 25 centimeters around the globe. Statistics shows about 200 countries and regions around the world lie along the coastal areas or in the ocean, like North Europe, Japan, America, China and India etc. They are usually the most economically developed or most densely populated areas. Coastal cities in the United States not only support 70% of its population but also are important bases for agriculture, industry, economy, culture and national defense. In order to minimize the losses of rising sea level to these cities, scientific prediction must be made to the rising sea level.
This problem asks for considering the effects on land from the melting of the north polar ice cap due to the predicted increase in global temperatures. Specifically, model the effects on the coast of Florida every ten years for the next 50 years due to the melting, with particular attention given to large metropolitan areas. Propose appropriate responses to deal with this. A careful discussion of the data used is an important part of the answer.
II. THE FACTORS ABOUT SEA-LEVEL RISE
Wu and Pettier (1983) estimated that the Laolun Ted ice cap and the Scandinavian ice cap of the Northern Hemisphere was melting from 18,000 years ago, rapid melting began 1,350 years ago to 7,000 years ago, and the amount of ice melt was reducing between the years 7000-5000 years ago. Jeritza and Ruder (1977) Holocene had drawn the curve of the sea-level change in Mozambique. During the 10000-8000 years ago, the sea was rapid increasing at the rate of 2.65 m per century. During the 8000-6000 years ago, the rate of the sea-level rising was much slower, which was 0.47 meters per century. The sea reached its highest point 2.5 meters above modern sea level 6000 years ago. Then the sea was slowly dropped to the modern sea surface location.
Sea-level rise is the increase in absolute and relative increase in the stack. Global warming causes sea swelling, and polar ice caps and glacier ice cap melting are the main reasons of sea level absolute rise.
In addition, the sea-level changes year by year, it also exists seasonal fluctuations. The main reasons are due to the temperature, sea temperature, winds, ocean currents, and other factors. First, the sea-level changes because of many uncertain factors. To do the long-term forecast, the uncertainty will be increasingly bigger, and the corresponding errors are also growing. In view of the MSL changing, the two main factors which affect the MSL changes can be easily found: the South and the North Pole ice caps is melting and thermal expansion. Along with the development of the industrial revolution, the greenhouse problem is more and more serious. It also has serious impact on sea-level changes. Therefore, in response to MSL forecast of Florida coastal sea level, it is needed to discuss on various factors, in order to determine the optimal forecast for the program.
Secondly, because of the concentration and salinity of seawater, and other factors also affect the water flow direction and the height of the sea level. Not considering warm stream, hurricanes, and other factors, an equation between the time and sea-level rise in order to determine the height of sea-level rise is created, and then to determine to improve the forecasting program with the combination of other factors.
Thirdly, the various observation points along Florida coast will be analyzed. According to the local MSL rise, the overall growth of sea-level growth model can be judged using linear regression method and seawater prediction model, and construct a function relationship between the part and the whole.
Finally, according to the situation of Florida coast (including the Altitude height, area, and other factors), the Bruun rules is used to estimate that every 10 years the height of sea level rise and the budget losses caused by the area of swallowed land.
Ⅲ. MODEL HYPOTHESIS

A Model hypothesis
Through the data of the height of rising sea level along Florida in recent years, this paper is to predict and establish the model. In the analysis of the problems, this paper has made the following kinds of hypotheses:
1. Suppose that Florida altitude height will not change along with the sea-level rise and Phagocytes.
2. Not considering hurricanes, greenhouse flow and some other natural disasters on the impact of sea level; 3. Suppose that the weather like the North Atlantic warm wind streams is neglected. 
B Symbols
Ⅳ. MODEL ESTABLISHING
A Data Source
The specific location and names of the 35 tide gage stations in Florida can be found from the picture. (Fig. 1 
C Linear Regression
The average annual height of rising sea level timeseries demonstrates the growth trend with the annual variability. When lines are used to show the trend, y and t have the following relation: The basic hypotheses of linear regression model are:
1. The mean of the random perturbation is
The variance of the random perturbation is same, ( )
4. The independent variable is not a random variable. 5. The hypothesis of the distribution is that the perturbation submits normal distribution ( ) However, the relative errors of the linear regression model which are from table1 show that the linear regression model is not the best. In the next 50 years, the forecast value in every ten years can be seen in Table 2 . However, the data is not enough. Although (1) has accessed the statistical significance of the test, fitting effect of (1) is not good enough and not fit for realistic significant. The situation can be seen from Fig. 3 . 
D Non-linear and Linear Regression
Under this situation, the forecast may exist larger errors. This paper chooses non-linear regression.
The general form of the non-linear regression is ( ) The basic hypotheses of non-linear regression model are:
4. The independent variables are not random variables.
Function property: In general, ( )
, X f β is assumed to be second order differentiable function. 6. The model parameters can be identified. 7. The hypothesis of the distribution: The perturbation is not submitted normal distribution generally by the way of nonlinear least squares estimation.
The way of nonlinear least squares estimation is as follows:
Suppose there are n set of observations:
The model is:
The estimation value of i Y is:
Residuals is:
The sum squares of residuals is;
The way of least squares estimation is to find the parameter vector which makes the sum squares of residuals to take the minimum.
( ) The first-order conditions of least squares estimation of linear model parameters is still the linear equations of parameters. As long as the dependent variable does not take constant, analytical solution can be obtained.
The nonlinear model is very different, for the first order condition is:
Generally, the first-order condition of non-linear model parameters is a non-linear function of parameters. So its analytical solution is difficult to obtain, numerical method is usually used.
The most commonly used numerical method is iterative algorithm, which is also a very effective algorithm. In the iterative algorithm, more than one algorithm can be chosen, such as gradient method, Newton-rapson Method,quasi-Newton method and so on.
The parameters estimators which are obtained from nonlinear least squares estimation have the following asymptotic property:
Consistent, that is l im p β β = ; Asymptotic normality; incremental validity.
Because the exact distribution of test statistics can not be gotten, so the t-test and the F-statistics which are used to test the significant of coefficient in linear regression model will encounter difficulties in the nonlinear model, and the intensity of the corresponding explain will be reduced. Therefore, the parameters of nonlinear regression models tested, often selected statistics are F statistics, W statistic, LM statistics.
The average annual height of rising sea level timeseries demonstrates the growth trend with the annual variability. When lines are used to show the trend, y and t have the following relation: Linear regression equation implies a prerequisite that in the next 50 years the increasing speed of the height of rising sea level is a constant, which is impossible in reality. A large amount of data shows that in the next decades of years the height of rising sea level has an obvious upward trend accelerated all over the world due to the melting of North polar ice cap. That is, the increased speed of the height of rising sea level has the feature of acceleration change with the time.
From table 3, the relative errors of the non-linear regression model are much more less than the relative error of the linear regression model, that means is the non-linear regression model is better. So the use of (2) is much more precise to the forecast to Key West. The specific forecast value can be seen in Table 4 and Fig. 4 . From Fig. 4 , the non-linear regression model is not only fitted true values better on each time point, but also graphic of the linear regression model has little differences from the graphic of the true value.
Based on the non-linear regression theory, the other 8 tide gage stations can be analyzed. 
Ⅴ. SIMULATING SOLUTION
A Linear Regression solution
B Non-linear changing regression solution
Considering the non-linear changing of the height of rising sea level, the height of rising sea level increased forecast value of 2017,2027,2037,2047 and 2057 can be seen in Fig. 4 based on the average annual height of rising sea level non-linear changing model of the other eight stations. From the comparison of Table 5 and Table 6 , for Pensacola,Fort Myers,Panama city and Fernandina, the prediction between linear model and nonlinear model is small difference. But for the next four cities, the linear model Non-linear regression model prediction has large difference from the linear model linear regression model prediction. For example, the coastline of the Petersburg, the trend of the prediction from non-linear regression model is rapid increases, while the trend of the prediction from linear regression model has slowly growth.
C Forecast estimated value
From the two forecast results, the forecast result of non-linear method has better effect compared to the linear method. This is due to the method itself. The linear method focuses the uniform change of average annual height of rising sea level, that is, expanding based on the annual changing of historical data. While non-linear change considers the height of rising sea level acceleration change of historical data, so the forecast values in the same year are higher. Because the figures from the data in the stations are less than 50, while the expanding years have reached 2050 and the expanding range is more than 100%. This may cause more errors. So the paper applies the average value of the forecast values according to the above two methods.
From Table 7 , in the next 50 years, the coastline of Pensacola, Fort Myers, Panama city and Fernandina has slowly growth; the increase of the coastline is between 20% -30%. The coastline of Virginia key, Key West, Old port Tampa,Naples and Petersburg has rapid growth, the increase of the coastline is more than 100%, and especially Petersburg reaches 400%. ,that is, when MSL raises 1cm,the coastline retreats 0.5m to 1m.
So, when the coastline in Florida raises 1cm, it will retreat 0.8m. The equation is used to have a rough estimation to MSL rise which can cause coastline back. According to Table 2 , the swallowed area based on the MSL rise data of Florida is computed by: 1 *80 S L y = . The area of Florida is about 15.2 Sq km. The population is about 13.3034 million. The big shopping malls and the population are more densely concentrated in the coastal areas. Therefore, as long as every 10 years, there will be tens of thousands of people facing the hazards. And in the harbor cities, such as Miami, it affects most.
Ⅶ. MODEL EVALUATION
The paper adopts the historical data of Florida to predict the rising height of sea-level. Considering the effect of melting of ice cap in the North Pole is the rising of sea level, the innovative ideas of the model are as follows:
By adopting the historical data of Florida, the paper constructs the model in this paper. By using the OLS and linear regression, the paper establishes the function to predict the rising height of sea level after a certain time period. The paper adopts Bruun Rule to calculate the area that may be swallowed by the rising sea level. The corresponding losses to the area every year can be predicted thereby. 
